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(54) FRONT LIGHT FOR UQUID CRYSTAL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a front light for liquid 
crystal which can reduce the thickness over the entire part of a 
liquid crystal display device, can improve the feel of depth in the 
look of a liquid crystal display and can improve the quality by 
enhancing the visibility of the liquid crystal display. 
SOLUTION: This front light for liquid crystals is formed by 
having a light transmission plate 2 arranged with a light source 1 
facing at least one side end face. The surface on at least one 
side of the light transmission plate 2 is provided with a low- 
refractive index layer 3 consisting of an aerogel having a 
refractive index of 1.19 to 1.4. The low-refractive index layer 3 
consisting of the aerogel having the refractive index of 1.19 to 
1.4 is high in mechanical strength and is hardly flawable. 
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5 0 ttllC^^TRnS iX(4-n) Cltf)*^ 

i - l o o^«tftxiiBSl^k**S. xtefemwt 
i — 4^r/u^^-^ ks, i/7y-/ui, /^Dy>xfi 

?km. niio — 3<Dmm x^ $ n ^ &mmm4t&%o t 
Lxfi. (b) xsr^ufc^rwsai^wtraisto 

<5#. n=l-3coW^^b^^ffl^6#^fiJiiB 
18(a) ^t>S^«3SlB^«^tt^D*5>»*t 

^^i¥^£^!£lft{1 1 — 5 0 nm<b-T6^^^pJ 
t^^ft^o ^/c. »2->y^««JBS:^UfeStt±a5 

^tU «^t"57kfR^3ffifc-5tSi*PjR«! ! 3lxS-C« 

[0 0 4 8] ^/t. S2i/y #m&m<VJ&mZn= 1- 
^J:<. »ret^«fPtt^i«^^y^^»»^»«Sr 

ffimtvmft&mzmthx^ztiiib, z<d£ok 
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tl^ltll 3, 3, 3 - h V -7/U*ay>v h ]) y 
h^>->7^ ;*5vU- 3, 3, 3-1^^7/^^ 

/Uv?y h^v">7V, ^7*7/l/tP7'>^h!l^ 
PDi^v^^ ^7^7/^07 v'A' h y y h3r-> 

[0 0 4 9] Z<D£o{Z^X&btLtzftWti&*KftM\^ 

~ (c) *»T»^ttfct^i:PI«^4 I S'>y*»tt^ 
[0 0 5 0] ±fa<a«fc 5^UT»e>*tfc*ffl'>y 

lX^L<lipH8-l 3<0(&BtwMKU 2lO!R8k3S 
i"5 0 wOt#^*D}»toaiaS«5 0 — 3 5 O^colS 

h x o o — 3 o ox.^mmtm^ r^Tfcif* 

18(c) ^»^^ffl^y*«tt^»a©»«S:^«> 

fc. ±isxa (c) tmmiz^x. ^jR&aau 

[0 0 5 1] -hx6U^^»ds«»^««B^e>ft 

\zmm-rz>z.b&x~%-r^ — ahrasaa^i 20 
£frtzmm&te5Lft&5itttLmizmthx^z> 0 z r 
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[0 0 5 2] -t Its =1— r>f V^fl-jfi^K/fett. ±i$L 
fc4'&IE">y ^^^^^ h V ? *ttm<7)±f&ftk 

m\^cx^m^m^x^m^x^s^xhxi\ *j§r 

70 Wt(^> y ^ y — /K ^*y— /k >fy^o/v 

— /W (I PA) , n-y^y— /K ^7 7'^;-/^ 

20 Tx h/V-^c^, ^r^I/y ^^^>- x >-fF^^^ 

[0 0 5 3] %z IT, ±I2C0J; ^iCUTI^MUfcxi — ^ 
ie«t6t^C<7)ti^^j^t5^ k J: 
■C#Sfc^)T-fcS„ =»— r>f ^^*tfifig«JSr*3t«2 0 

^kfiaR^tttWWSff* S drp] Jb Si** ^ k *5x-# -5 1> 

fifties N 1 0 0~3 0 0t:^tfc^Wig:?l.X-5 — 3 0 5r 

[0 0 5 4] ±IBOJ: 5l-U"C»e>*i/S4 , fftg^y = — 

5-1. 4<om^miftmzj&!£TZZkfcX%Z>'b><DX 
^•9. L^t>{£HSf^B3fi4'B'|g'>y =1 — VUv?>k 

kXZZiicnxtbV. <SJB*r*S3*s««-t^c9i--5*5 
50 -ttL*<(SJB5f*B3(75«ffitcSM«aiJi4 S:?&*$^r 
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[0055] *»wjc*5iNT. i&m$rmm s tom&ftVf 

l£t><£#-f tMm-10/xmgS^)f^Igff 

<. iW$i3^)t®|:3-f^ >^t--5J: pint 

[0 0 5 6] ±IB<OJ:5J-LTW*tR2 0*!rffi^<g:H#T 
*«3S:aSUTJgj*Stt-67D v h hA(D«I 
fctt, ftlSSf ^ L E D ^©3tM 1 UTfc ») , 

:^P^h7^( hAW 0 ^/H 0^M«i 

fi{£SJf^a3^^tTfe50T% i*S2 t&mtfrm 
S3 0#BS-C3ttt±R»StLa<*or*5?). 
1 2 -C#f±«*'<-*/i' 1 OfiOI£»*BKK*t£*x5 «fc 5 
l-^t^S B 5 U:*3ttE 2 CD^ftBDDifb 1 2X5L 

{c«fiy^/n ort*aiia-r5t*jc«ft^/n 00 

fl-CSWL, 'Se>^*3bE2Rt^3M«SHB4S:aig 
^/H 0 l:7o y h/^At«S< IS It, iSS 

[0057] mytm2<Dmmiz&misXWirtt£ 

*5«tS(Sa»f*«3tt««fl«j5fiff*5i«<. £#f+£K< 
t>OT% 3S{fcSS4&8i!?KK r. tfrtim^teZtoX 
Z<D£ 5ica^«giS4*8i9Bfet>T*3ttR2ds 
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/<? 

[0 0 5 8] 1^3 (a) (b) <DMM<DmmXtt. 
4E2(^fl(rffiffi960fi!lfw. i«2(^fEi /n 

t, &&m7 * 1/ v =7 4 bA&M$.-rz>£?\cL,xh 
isxmmizmm 4 6 <t*i-#3fc& 2 ow sum 

[0059] m % ®jBJf mm 3 ojBrttt, s*g2^t 

% isxmw&mm 4 ^f&av^/i' 1 0 <omm 5 x 
9i-uxt>j:i/\ m4(D^m<ommxn, ^3fr&2op£j 
mz-=*—T* >>y&MLxmftWL2<Dmmzfe®ffi%ij§ 

S*a6C t\z. iot, 03 (a) oJ:5^M^M 
^^«r* LT#3ttk 2 0>irS£39tfHM 4 (Dflicg 

mtfrmm 3 arn^/p 1 0 tmftsz 2 <h^pj^ 

^J§4£m2a<5::<tf:: e fcoT. ms (a) o£5&*£fc 
co^S^^B$rM^S:T-6i: 9^LT&£ 0 me (DM 

^*36ft2«:ataSr tJ-ioT. B3 (b) <D£ot£ 
[0 0 6 0] 

30. [%ttM] 2fc«w, *»W«:*lt«Jj:J:oTJH*:ftl2:lftW 

[0 0 6 1] (HJfi«l) Th7xh^>v'7y2 0 8 

SSlHSlc:^^y-/u3 5 6^sa5^APx. x S?,i:*i8 

KSflJRtfO. 0 1N(7)Ml8Stgi^U m 
^^^-^ffl^tJ; <ffl-&Lfc 0 2 5 

< Cfirait*-e2«pp B 1S«iUT. Ii¥^i^8 5 o 

40 /»") (i«^2 0ti% 3 

5nm> W^8nm, ttfitffc/SlSaB) SrfflV\ 

MMF) #@^#g*g-ClC£itas8 o/20ii-5 J; 5 

[0 0 6 2] ftlCff^lmmOSMr^ y/UtRO>tffi!lS 

M\zfflLmw&miL&Mi,xi&&£n,zmift&fci. 50 

50 t¥rlii)i:n»f^ >^um^^f^ hife 
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[oo63] t z<nmft&<D¥mmm\^$ttmi&g i B 

±ot, 03 (a) (&J:3ft»j£<Z>:7n^h7>r hiKS 

[0064] (mmm2) mmmi^^^x, *s->y 
dSH^aniT-«*it36S9 5/5 j:5^asao-r* 

[0 0 6 5] (Hft«3) fh^^h^^^ty 

=f-e- (s/y*H«5>***5 5 1 2St^ 

[0 0 6 6] 0clw|fett«| 1 fcra C>t«*®^»fflDfli!i*D 
X«rlfi Lfc#3t«^»JBliy]a*PXffi« t „ R*H*f B /< 

*t*h,'<— =1 — tcj; D ^-f^U 0 ^ 

IwAtt, 8 0t, 1 6MP a T*<Dg4R#*ttfcH«;i«fcoT 

[00 6 7] ^ LTK*tffl*»^/KOWffi^#3ft« 
Se>JC*3tffi^JSWDfli£iiDXffi«^lp:^.0. 5 mm 
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*-ttt6r^iaot, g|3 (a) <^J;5 4«^7 

[0 0 6 8] (tfc«« 1 ) ±iaeoHJ£« 1-3 2r ffi|«R 
Sf*Wf±R»e>ttTif^ftv^ *SH7 0J: 5ft*j«-e— * 

19. iftf^lilSl7mmffeofc 0 
70 [0 0 6 9] (JtttM2) 7 1 h7X b^isis^XO*}) 
('>y^@i^tt5 111%) 1 5 OfCfilft 
l^^y-/H 303@fS^ £<bl-zkl0 5fC 

[0070] $t\zm&m i tm cfrmmmizfomw&M 

1 0<£>^T nyy^e)ftSfiJS»f*HS:^ 

[0 0 7 1] LTS4t^*a^^/KOffir®^*^;tg 
S^^*5tffi^JSWlfflifb*DX®flJtrflr^.O. 5 mm 
<omWT ? y /u«^^ft5aM«»«Sr-t^-PttfiiaT 
-MtS^tlliot, m3 (a) co«t5ft»J«^7 

3mm T*£> o /c 0 
[0 0 7 2] ±iB^H^ 1-3 Rt/ttttW 1-2 -e# 
fciKfi^ISBI-fci^T, 19 v her) 

[0 0 7 3] 

[^1] 
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fa 3 mm 


1 






1 . 17 


fa 3 mm 








1.22 


fa 3 mm 


2 








fa 7 mm 


5 


it*fc#J2 




1 . 10 


fa 3 mm 


1 5 



[0 0 7 4] 



50 



ffit^HSf**Sl. 19 — 1. 4tf)^Tu^A'7^ft.5 

m<Dftmx'ftte%imm<K%i£ti. m^<^/^^mm 

fo^o ^LTl. 19 — 1. 4C0^T ny/U75^ft5ffi 
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p d p K £ m ± £ * 5 C £ # T- # 5 1 co -(?*> -5 o 

[0075] &tz.n#m2<D&wi^ a*isnc*5v> 
m$T&m&'frLx&!tg£Ttz>zb&*im\zte i o . *>z>^ 

[0 0 7 6] 3 7 □ y 

-< <tt>— i<Dmffim\zttfa\^x3tmt>mm 

ztizmftfc&ffijLxmi&zfrzfc&m^u v h^-r h 

1. 05-1. 4 0^iTny/U^^t>^>7!i^^5ig:^ 

So 

[0 0 7 7] £fc»jft^4<B35Wtt: s »#JS3K*5^ 

mytfc<Dffim<Dmffi\^ mvr^&i. 05-1. 4 
[0078] *few*«5a>»wtt. m&msx&4\z 

*c^$tb5 4i-^n7K^^^/^y ^7><D$v>frto7k 

ftM&Rif/xteMfcftMVofr f>/£5 4 -aria y =» - > 



70 



20 



30 
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M*m^<n&m&&mfrx& f g£fa±£itz > ~kfcx$ z> 

[0 0 7 9] 6 £>3BWfi. 1 7I>^ 5 <7> 

[0 2] &my]<omi&v>j&m<Dik<o— m^-rwtmmm 
mxfrz> 0 

[0 3] *»w<^iijfi<o^j|Boteo— «^i-t<o-e*> 

(a) , (b) fi*;ft«x«l*«EB-e*>6. 



mx&>z> 0 

im7] '&&m&7jk'r®Li&mmmxhz Q 

1 %M 

2 «3feK 

3 ffiH#r*JI 

4 sham 

1 0 ^0/N°^/l- 

i 2 ssfflDfla 



[02] 



[06] 




10 




0 



10 
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(13) 
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imi ] 




10 



1 

2 5f>t« 

3 \&mtt*m 

1 0 t&&'<^/v> 
1 2 OMDUCi 

[04] 




0 





* ♦ - J - 



[03] 

(a) 



12 



10 



N, 1 / 










• • * * * * 
^« • ■ ■ 
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V / ; s / s s s-rv 



IS 



(b> 



10 







'7/77 




* 1 * * 1 


4 * ' * • • • • Mm * ■ ■ 

1 • . • . • • ■ • • • « • - * • • » ■ 

1 • • •« » ftA *•■>*■>«]* _ _ 

1 ■ m ■> m m » • ■ * • * * « m m 

■■■>•■>*« 
1 ■ " * » * •» ■ * • • • * • • » i 



s 



[1215] 





(51) Int. CI. 7 

G 0 9 F 9/00 
// F 2 1 Y 103:00 



3 3 6 



F I 

F 2 1 Y 103:00 
G0 2B 1/10 



T-7U-K (#%) 
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(14) 



4#P12 003-1496 



*f&/fcpmm*^pmio48#m v rmitt 
*is/frpmm*^pmio48#m v Tmxt* 

(72)389i# it* ft 



2H038 AA55 BA06 

2H042 BA02 BA12 BA15 BA20 

2H091 FA23X FA41X FC25 KA01 

LA02 LA 16 
2K009 BB11 CC09 CC42 DD02 DD06 

EEOO 

5G435 AA01 AA08 AA11 AA14 BB12 
BB16 EE22 FF02 FF06 FF08 
FF12 HH02 KK07 
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